Objective To estimate the burden of cardiovascular disease within 15 European Union countries (before the 2004 enlargement) as a result of excess dietary saturated fats attributable to the Common Agricultural Policy (CAP). Methods A spreadsheet model was developed to synthesize data on population, diet, cholesterol levels and mortality rates. A conservative estimate of a reduction in saturated fat consumption of just 2.2 g was chosen, representing 1% of daily energy intake. The fall in serum cholesterol concentration was then calculated, assuming that this 1% reduction in saturated fat consumption was replaced with 0.5% monounsaturated and 0.5% polyunsaturated fats. The resulting reduction in cardiovascular and stroke deaths was then estimated, and a sensitivity analysis conducted. Findings Reducing saturated fat consumption by 1% and increasing monounsaturated and polyunsaturated fat by 0.5% each would lower blood cholesterol levels by approximately 0.06 mmol/l, resulting in approximately 9800 fewer coronary heart disease deaths and 3000 fewer stroke deaths each year. Conclusion The cardiovascular disease burden attributable to CAP appears substantial. Furthermore, these calculations were conservative estimates, and the true mortality burden may be higher. The analysis contributes to the current wider debate concerning the relationship between CAP, health and chronic disease across Europe, together with recent international developments and commitments to reduce chronic diseases. The reported mortality estimates should be considered in relation to the current CAP and any future reforms. 
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Introduction
Cardiovascular diseases (CVDs) are the main cause of death in Europe, accounting for 49% of all deaths (and 30% of all premature deaths before the age of 65). 1 Although age-specific mortality rates from CVDs have halved in western Europe in the last 20 years, the prevalence of CVD is actually increasing due to an ageing population.
1 CVD is estimated to cost the European Union (EU) €169 billion annually.
2 Apart from smoking, the main risk factors for CVD are raised cholesterol and blood pressure.
3 Diet thus plays a dominant role in promoting or preventing CVD.
Policy decisions made at the European level can impact directly and indirectly on food availability and consumption at the national level. The EU Common Agricultural Policy (CAP) has had a major influence on agriculture and nutrition across Europe, not least through increasing the availability and consumption of products containing saturated fats. Currently, the CAP annual budget is approximately €45 billion, representing around 45% of the overall EU budget. 4 The original CAP objectives are firstly to ensure an adequate supply of food to the population, and secondly to prevent rural poverty. 4, 5 However, direct financial support to farmers who produced milk and beef plus subsidies 4 resulted in "mountains" and "lakes" of unsold food and drink, which the European Commission (EC) has subsequently been attempting to reduce through several CAP reforms. The EC then needed to dispose of this excess produce, principally as fats hidden in processed foods. 6, 7 EU support for the dairy industry exceeds €16 billion, including €500 million per year on domestic consumption aid for butter alone. This is equivalent to 1.5 kg per EU citizen per year, or 4 g per day.
8 The school milk subsidy scheme introduced by the EC 9 likewise means that a child drinking full-fat rather than skimmed milk will consume an additional 1.5 kg of saturated fat every year approximately 4 g per day.
10 British children obtain 23% of their daily saturated fat intake from full-fat milk.
11,12
These full-fat dairy products are a significant source of saturated fat to the population, potentially increasing coronary heart disease (CHD) and obesity. Although some studies have suggested that consumption of full-fat milk does not increase the risk of coronary death, these have methodological limitations. 13, 14 Therefore CAP, while established on the basis of sound public health principles, may now have become a
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hazard to public health throughout the EU and may be promoting inequalities in health through the types of food consumed. This might controversially be described as "a system designed to kill Europeans through CHD".
15
The large reduction in CHD mortality in North Karelia and throughout Finland principally reflected a decrease in mean population serum cholesterol level. Reduction in consumption of dairy fat in the Finnish population contributed substantially to this cholesterol reduction 16 and the total energy intake from saturated fats fell from 21% in 1972 to 14% in 1997, with a compensatory increase in polyunsaturated fats from 3.5% to 5%. 17 More recently, Poland reported a 7% reduction in saturated fat consumption in 10 years.
18
Furthermore, Lock and Pomerleau estimated that everyone eating the minimum recommended level of 400 g of fruit and vegetables per person per day would prevent approximately 7% CHD and 4% of strokes, representing 50 000 deaths per year in the pre-2004 EU countries. 19, 20 We therefore aimed to estimate the burden of CVD as a result of excess dietary saturated fats attributable to CAP. We focussed on the 15 countries in the EU, prior to the 2004 enlargement, as the additional 10 European Urban Research Association (EURA) countries would not have been exposed to CAP.
Methods
Following Marshall, 21 we developed a spreadsheet model to synthesize data on population, diet, cholesterol levels, and cardiovascular mortality rates and risk factor levels. Average consumption of saturated fat across the 15 EU countries is 13.1% (Table 1) , higher than the population goals of less than 10% of energy consumption. Existing evidence indicates that dietary changes can result in a population reduction in saturated fat consumption. In Finland, saturated fat consumption fell by 5% in 15 years. 22 Having observed the substantial 5% and 7% reductions in saturated fat consumption in Finland and Poland, we chose a conservative reduction of just 1%. We hypothesized that without CAP subsidies for dairy products, (e.g. butter, full-fat milk), per capita saturated fat consumption would have been 1% lower (2.2 g less), and that monounsaturate and polyunsaturate intake would each have been 0.5% higher (reflecting a compensatory increase in vegetable oils resulting fall in CHD deaths, using age and sex-specific values. The most recent year for reporting the number of CHD and stroke deaths in the 15 EU countries was obtained from WHO.
25
The number of cardiovascular deaths attributable to CAP was then calculated by multiplying the predicted change in the CHD death rate, for the 0.063 mmol/l cholesterol fall, by the actual number of CHD deaths in Europe. For example, the change in CHD death rate for cholesterol fall in men aged 65-74 years = 0.021 x 52663 = 1104 deaths.
A similar procedure was then followed for calculating stroke deaths. The stroke mortality burden attributable to CAP was calculated using the 10% fall per 1.0 mmol/l fall in cholesterol low-density lipoprotein (LDL) 24 quantified in the Law 2003 metaanalysis. 26 The overall change in stroke
Bulletin of the World Health Organization | July 2008, 86 (7) Ffion Lloyd-Williams et al. CAP, Common Agricultural Policy; CHD, coronary heart disease. mortality for a 0.063 mmol/l fall in cholesterol was therefore approximately 0.6% in both men and women (min. 0.3%, max. 0.9%).
26
A probabilistic sensitivity analysis was then conducted. We performed a Monte Carlo simulation allowing the parameters based on the Clarke equation and Law meta-analysis to vary stochastically. We generated 1000 iterations of the calculations for the numbers of deaths attributable to CAP. We then calculated point estimates and 95% confidence intervals. Results were stratified by age and sex, and individual EU country.
Results
In 2000, the 15 EU member states reported 588 490 coronary heart disease deaths and 391 020 stroke deaths per annum.
The (Table 2 and Table 3) . Table 3 provides an overview of CHD and stroke mortality across the Research Estimating cardiovascular mortality burden Ffion Lloyd-Williams et al. 15 EU countries by age. Approximately half the specific mortality in men and women attributable to CAP was premature, occurring below the age of 75 years. Fig. 1, Fig. 2, Fig. 3 and Fig. 4 show the excess deaths for each country; the burden was greatest in France, Germany, Italy, Spain and the United Kingdom. The data is presented in Table 4 (available at: http://www.who. int/bulletin/volumes/86/7/08-053728/ en/index.html).
Discussion
This is perhaps the first study to quantify the impact of the CAP subsidies for dairy and meat commodities on cardiovascular mortality. The estimated mortality contribution attributable to CAP was approximately 9800 additional CHD deaths and 3000 additional stroke deaths within the EU, half of them premature. These results were robust in the sensitivity analysis. Furthermore, these were very conservative estimates, assuming a 1% reduction in saturated fat energy intake, rather than the 5% and 7% observed in Finland and Poland. By applying data from the Nurses Health Study conducted in the United States of America, the true mortality burden may be higher still.
27
Reducing the number of CHD and stroke deaths by primary prevention at the population level is obviously preferential to measures targeted at individuals at high risk or secondary prevention therapies. The importance of reducing the consumption of saturated fat, leading to reduced cholesterol levels is also well established.
24
This analysis contributes to the current wider debate concerning the relationship between CAP, health and chronic disease across Europe together with recent international developments and commitments to reduce chronic diseases. [28] [29] [30] It complements the findings of Joffe & Robertson 31 and Pomerleau & Lock 19, 20 on the role of fruit and vegetables in the diet. However, consideration of how policy may directly impact upon a reduction in CHD and stroke deaths is currently underresearched.
Bulletin of the World Health Organization | July 2008, 86 (7) Ffion Lloyd-Williams et al. Recent evidence of the potentially powerful impact of reducing dietary saturated fats is graphically illustrated by the recent large falls in CHD mortality in Poland, between 1990 and 2002 (by 38% in men and 42% in women). This reduction across socioeconomic groups was attributed to the abolition of national food subsidies for saturated fats and the emergence of new, competitive markets, greatly increasing consumption of polyunsaturated vegetable oils. Ironically, this beneficial decline could now be threatened as Poland implements CAP after joining the EU in 2004. 32 Our results suggest that changes in CAP subsides would particularly benefit France, Germany, Italy, Spain and the UK. Furthermore, the "French Paradox" of high saturated fat consumption but apparently low CVD levels may reflect both undercertification of ischaemic heart disease deaths, and a time lag effect due to previous low animal fat consumption.
33
Eurohealth recently devoted a whole edition to CAP health issues, recommending CAP reforms to reduce consumption of saturated fats and increase consumption of vegetable oils, fruit and vegetables.
34
There are limitations in this study. The data quality for CHD mortality and the year of latest available statistics from EU countries varied within countries. Furthermore, although CAP subsidies have a potentially powerful effect on markets, other factors may contribute, including the role of marketing and the globalization of food cultures (such as fast food consumption and supermarkets). Although we assumed that lag times were minimal, this is consistent with the very rapid changes seen in Poland, and also in statin trials. We also used a relatively simple methodology which would benefit from further refinements, for instance, to model socioeconomic variables. However, we based our calculations on very conservative estimates; the actual CVD mortality attributable to the CAP could be even greater. Furthermore, the methodology was transparent and easily replicated.
In conclusion, CAP reforms are urgently required. ■ Competing interests: None declared.
Résumé
Estimation de la charge de mortalité cardiovasculaire imputable à la Politique agricole commune de l'UE concernant les graisses saturées dans l'alimentation Objectif Estimer la charge de morbidité cardiovasculaire dans 15 pays de l'Union européenne (avant l'élargissement de 2004) due à l'excès de matières grasses saturées dans l'alimentation, imputable à la Politique agricole commune (PAC).
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Resumen
Estimación de la carga de mortalidad cardiovascular atribuible a la Política Agrícola Común europea en relación con las grasas saturadas alimentarias
Objetivo Estimar en 15 países de la Unión Europea (antes de la ampliación de 2004) la carga de enfermedades cardiovasculares debida al exceso de grasas saturadas alimentarias atribuible a la Política Agrícola Común (PAC).
Métodos Mediante una hoja de cálculo se desarrolló un modelo para sintetizar los datos sobre la población, la dieta, los niveles de colesterol y las tasas de mortalidad. Se estableció como estimación prudente una reducción del consumo de grasas saturadas de sólo 2,2 g, lo que equivale al 1% del aporte calórico diario. Partiendo de ese dato se calculó la caída de la concentración de colesterol sérico, suponiendo que esa reducción del 1% del consumo de grasas saturadas se compensaría con un 0,5% de grasas monoinsaturadas y un 0,5% de grasas poliinsaturadas. Por último, se estimó la reducción resultante de las defunciones por causas cardiovasculares y cerebrovasculares y se realizó un análisis de sensibilidad.
Resultados Reduciendo el consumo de grasas saturadas en un 1% y aumentando un 0,5% el de las monoinsaturadas y otro tanto el de las poliinsaturadas se lograría reducir los niveles sanguíneos de colesterol en 0,06 mmol/l aproximadamente, lo que se traduciría en unas 9800 muertes menos por cardiopatía coronaria y unas 3000 muertes menos por accidente cerebrovascular cada año. Conclusión La carga de enfermedades cardiovasculares atribuible a la PAC parece considerable. Además, las cifras se han calculado por lo bajo, de modo que la verdadera carga de mortalidad podría ser mayor. Este análisis viene a alimentar el amplio debate en curso sobre la PAC, la salud y las enfermedades crónicas en Europa, en el marco de las últimas iniciativas y compromisos tendentes a combatir ese tipo de enfermedades. Las estimaciones de la mortalidad aportadas deberían tenerse en cuenta en relación tanto con la PAC actual como con cualquier reforma de la misma que se haga en el futuro. 
